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Pabouass nmporpamma Kypca BHeypouHoil gesitenbHOCTH — «IIpoekTHO-
WCCJIeIOBATEIbCKAS JIEATEILHOCTh 110 XUMHUM» JIJII OCHOBHOTO OOIIETo 00pa3oBaHUs
pa3zpabotana B cooTBeTcTBUU ¢ DenepabHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOI'O OOIIEro 00pa3oBaHuUsl HA OCHOBE TPeOOBaHMI K pe3yibTaTam
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus U
o0OecreynBaeT JOCTIDKCHHE TUIAHHPYEMBIX PE3YyJIbTaTOB OCBOCHUS OCHOBHOM
00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs.

Pabouas nporpamma Kypca BHEYPOUHOU IESITEILHOCTH pa3padoTaHa C yUEéToOM:

- IlpumepHoii OCHOBHOW 0O0pa30BaTEIBLHON MPOTPaMMbl OCHOBHOTO  OOIIIETO
oOpazoBanus (omoOpeHa  pemeHueM  (QeaepasbHOr0  y4eOHO-METOIUYECKOTO
oObeIMHEeHHs 110 001IeMy 00pa3oBaHuto, mpotokos oT 08.04.2015 roga Ne 1/15);

- Ilporpammel mo ydeOHOMY mnpeamery «Xumus» (Paboume mporpammpl. XuMus.
[Tpeamertnas muaus yueOnukoB I'.E. Pymsutuca, @.I". ®enpamana 8-9 knacchl: mocooue
JUIsl yautenei obmieodpazoBaTenbHbix opranuzanuit /H.H. 'apa — M. :IlpocBemenue
2017 r.);

- JlokanbHBIX aKTOB 00111€00pa30BaTEIbHON OpraHU3aIiH.

CornacHo y4yeOHOMY TIUIaHy IIKOJbI Ha M3y4Ye€HUE Kypca BHEYPOUYHOIl
nestenbHOCTH «IIpoekTHO-UCClIeIoBaTeNbCKasl ACSITELHOCTh 110 XUMUW» HA CTYNECHU
OCHOBHOTI'0 00111er0 0o0pazoBanus otBoauTcs 70 yacoB. B 8 kiacce - 36/36 yacos, B 9
kjacce - 34/34 gacos.

Cpok peanuzaiiuu nporpaMmMmbl Kypca BHEYPOUHOU A TETbHOCTU 2 TO/1a.

OpHoil W3 BaXHEWIIMX 3aJa4 OCHOBHOIO o0OIIero oOpa3oBaHUs SIBISETCS
MOJITOTOBKA 00YYAIOIIMXCSI K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U
npodeccuoHanbHoro mytd. OOywarommuecss AOJMKHBI HAyYHUTHCS CaMOCTOSITEIHHO
CTaBUTH 1M U OMPEICISTh MyTH UX JOCTHKCHHUSI, UCTIOJIh30BaTh MPUOOPETEHHBIN B
IIKOJIE OIBIT AEATEIIbHOCTH B PEAIbHOM KU3HU. Peanu3anns 1aHHOM 3a1a4u BO3MOKHA
TaK K€ 4epe3 peaju3aliio KypcoB BHEYPOUHOH €SI TEIbHOCTH.

BreypouHasi JeST€NbHOCTh SIBISIETCS COCTaBHOM 4YacThiO 00pa30BaTeIbHOTO
npoiiecca. BHeypouHas A€ TeIbHOCTD - ACSTENbHOCTh, OPraHU3yeMasi BO BHEYPOUHOE
BpeMsl JUIsl YJIOBJIETBOPEHHUS MOTPEOHOCTEN 00YUaIOIIUXCSl B COJEP>KATEILHOM J0CYTE,
WX YY4aCTHUU B CAMOYTPABJICHUHU U OOIIECTBEHHO MOJIE3HOU JIEATEIbHOCTH.

AKTyaJIbHOCTh TPOTPaMMbl BHEYPOUHOU ACSATEILHOCTU 3aKIIFOYAETCS B CO3IaHUU
YCIIOBUU AJI1 KYJIBTYPHOTO, COIMAILHOTO, MPOGECCHOHANIBHOTO CAMOOTPEICICHUS U
TBOPYECKON caMOpeaIn3alluy JIMYHOCTU 00yYaromerocs, opMUpOBaAHUS XUMUUECKOMN
rPaMOTHOCTH U O€30IIACHOT0 UCIIOJIL30BaHUs BEIIECTB B MoBceHEBHOM ku3HU. DI'OC
TpeOyeT UCIOIb30BaHUs B 00pa30BaTEILHOM MPOLECCE TEXHOJIOTUHN EATEIbHOCTHOTO
TUTA, METOJIbl TPOEKTHO-UCCIIEAOBATENbCKON NIEATETbHOCTH SBJISIOTCS TAKOBBIMH.
AKTyaJIbHOCTh MPOTPaMMbI Tak:Ke OOYCJIOBJIEHA €€ METOAO0JOTHUYECKON 3HAYUMOCTBIO.
B cBsi3u ¢ BO3pacTHBIMH OCOOEHHOCTAMU OOYYaIOMIMXCS U HEOONIBIION MOATOTOBKOM
10 XUMHH, JIETEH 3aHMMAET HE MOJTrOTOBKA OIbITAa, €r0 3HAYEHHUE U POJIb B IO3HAHUU
XUMUYECKUX MPOIECCOB, CKOJIBKO KJIMIMOBBIE PE3yJIbTaThl B BUJIC B3PhIBA, BCIIBIIIKH,
BBINIQJICHUSI OCajJKa, WU3MEHEHMS 1IBeTa BelllecTBa WM ero pactBopa. IIporpamma
SBIIAETCS MEXaHU3MOM WHTETPallUU, 00ECTICYSHUS MOTHOTHI U LIETbHOCTHU COICPKAHUS
nporpaMMmbl MO0 XUMHUH, pacimupss u obOoramas ero. [lo pesynmpratam o00yudeHuUs
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oOydaroluecs: HAUMHAIOT MOHUMATh BHYTPEHHHUE MPOIECCHI, MPOXOASIINE HA Pa3HBIX
CTaJUAX XUMUYECKOT0 SKCIIEPUMEHTA, 3AMHTEPECYIOTCS XUMUEH KaK HAYKOW. 3HAHUS U
YMEHHUS, MOJTYYCHHbIE MPH 00YUYEHUHN TPOCKTHOW U UCCIIEI0BATEIIbCKON NEATEbHOCTH,
CTaHyT OCHOBOM JJIsl OpraHM3alii Hay4YHO-HCCIEA0BATENbCKON JEATENbHOCTH B By3aX,
KOJUIeKAaX, TEXHUKyMax. IIporpaMma mo3BoisieT pealn30BaTh aKTyaJbHBIE B
HACTOSIIIEE  BpEMs  KOMIIETEHTHOCTHBIM, JIMYHOCTHO -  OPUEHTUPOBAHHBIM,
JEATENIbHOCTHBIN TTOAXO/IBI.
Lean MpoeKTHO — MCCJIEI0BATEIBCKON AEATEJbHOCTH 00yYalOIIUXCs M0 XUMHMHU
G opmuposanue ynugepcanbHulx yYueOHbIX 0elucmseuil, 00yYaroWuxcs yepes:
- OCBOCHHE COLUAIBHBIX POJIEH, HEOOXOAMMBIX ISl MPOEKTHO-UCCIICOBATEIHLCKON U
TBOPYECKOMN JEATEIbHOCTH;
- aKTyaJIbHbIC JJIsi JAHHOTO BHJA JEATEIbHOCTH (PAKTOPhI JIMYHOCTHOTO Pa3BUTHS:
YMEHHE YUYHUTBbCA, TOTOBHOCTb K CAaMOCTOSITEIbHBIM IIOCTYIIKAM W JCHUCTBUSIM,
L[EJICYCTPEMIIEHHOCTh, CAMOCO3HAHUE U TOTOBHOCTD PEOI0JIEBATh TPYIHOCTH;
- OCBOCHHE HAay4YHOM KapTHHBI MHpaA, TOHUMAHUE POJUA U 3HAUYCHUS HAYKU B KU3HU
oOlecTBa,  3HAYMMOCTH  MPOEKTHO-UCCIEAOBATEILCKOM U HWHHOBAIMOHHOM
JIEATENBHOCTH;
- OBJIQ/ICHHE METOJJaMU TO3HAHUS, PA3BUTHE MPOJAYKTUBHOTO BOOOPAKEHUS,;
- pa3BUTHE KOMIIETEHTHOCTEW OOIIEHUS.
oeradenue 00YUAIOWUMUC NPOOYKMHO-OPUEHMUPOBAHHOU O0esAmeNlbHOCMbI0  Npu
HOMOWU NOCNe008AMENbHO20 OCBOCHU!
- OCHOBHBIX JTalloB, XapaKTEPHBIX I UCCIEOBAHUS U TTPOCKTHON pabOThI, METO/IOB
ONPEAEIIEHNS] KOHKPETHOTO MOJIb30BaTEI MPOAYKTa IMPOEKTA W UCCIENOBAHMUS.

3anaun:

Obpa3zosamenvhvle:
- (hopmupoBaHUEe YMEHUI U 3HAHUH TIPU PEIICHUHN 3a7a4 110 XUMHH,
- popMupOBaHUE MPAKTUYECKUX YMEHUHN MIPHU PEIICHUH SKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
pacro3HaBaHUE BELIECTB;
- MOBTOPEHHUE, 3aKPEIJICHNE OCHOBHBIX MOHATUIN, 3aKOHOB, TEOPUH.
- 00y4eHUeE TIeNenoIaranuio, TNIAHUPOBAHUIO U KOHTPOJTIO.

Bocnumamenvnuie:
- CO3J]JaHHE€ TEJaroruyecKuX CUTYyallud YCIEIIHOCTH JIS TOBBIIIEHUS COOCTBEHHOM
CaMOOIICHKH U CTaTyca 00y4yarouuxcs B I7la3aX CBEPCTHUKOB, MEIarOroB U POAUTENCH;
- cozeiicTBue B poopueHTaIIMU 00yIarOIITIXCS.

Paszeusarowue:
- pa3BUTHE y OOCIIAIOMIMXCA YMEHHE BBLACIATH INIABHOE B M3YYEHHOM MaTepHale,
CpaBHUBaTh, 0000IaTh M3y4YCHHBIC (DAKThI, JJOTUYECKH HM3JaraTh CBOM MBICIH TIPH
PELIEHUH 3KCIIEPUMEHTAIBHBIX U MMPOEKTHBIX 33/1a4;
- pa3BUBATh CAMOCTOSITEILHOCTh, YMEHHUE TPEOA0JIEBATh TPYJHOCTH B YUCHUU;
- pa3BUBATh MPAKTUYECKUE YMEHUS Yy4YalllUXCsl NPH BBHINOJHEHUU MPAKTUUYECKUX
AKCHEPUMEHTAIBHBIX 3a]1a4.

@opMbI  KOHTPOJISI: PEUICHUE MNPOEKTHBIX 3a/ady, 3alluTa [POCKTOB,
[peCTaBIE€HNE YUeOHOT O UCCIIEI0BAaHNUS, BHITIOTHEHUE IPAKTUYECKON paOOTHI.
[Io wrToram 3aBepiieHUs KaxJOro Toja OOy4YeHUss Kypca BHEYPOYHOMU

NEeSTENbHOCTH, B CpPOKH, OIpEACIEHHbIE YYeOHBIM IJIAaHOM O00pa3oBaTebHOU
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OpraHu3alMen, MpeayCMOTPEHa MPOMEXKYTOUHAsl aTTecTallds OOy4aroIUXcs B BUJE
3aIUThI KCCIIEOBATEIHCKOTO TPOEKTA.
IInanupyembie pe3yJibTaThl 0CBOCHHS KyPCa BHEYPOYHOM AeSITeIbHOCTH
JINYHOCTHBIE pe3y/IbTaThl
Y yuenuka Oyayr c()OpMHPOBAHBDI:
¢ y4eOHO-TIO3HABATEJbHBI UHTEPEC K HOBOMY y4eOHOMY MaTepHally U criocodam
peIIeHUs] HOBOM 3aJ1auu;
® OpHEHTalUs Ha IOHHMaHUe IPUYMH yCIeXa BO BHEYU€OHO! 1eATEeIbHOCTH, B TOM
4uCJIE Ha CaMOAHAJIW3 M CaMOKOHTPOJIb pe3ylbTaTa, Ha AaHAIN3 COOTBETCTBUS
pE3yJIbTaTOB TPEOOBAHUIM KOHKPETHOM 3a7a4H;
® CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCHEUIHOCTH BHEY4E€OHOM
NESTENbHOCTH;
Yuenuk nonyuum eozmosrcnocmo ona gpopmuposanu:
® GHYmMpEHHel NO3UYUU WKOJIbHUKA HA YPOBHE NOJOICUMENBHO20 OMHOUIEHUS K
wKoze, NOHUMAHUSL HeOOXOOUMOCIU YUEeHUsl, GbIPAICEHHO20 8 NPeoOIa0aHuu Y4eOHo-
NO3HABAMEILHBIX MOMUBOE U NPEONOYMEHUU COYUATLHO20 CNOCOOA OYeHKU 3HAHULL
® Q0eK8AMHO20 NOHUMAHUA NPUYUH YCNEeUHOCMU/HeYCNeuHOCmY 6HeyUeOHOl
oessmenbHOCmu,
® UCNBLIMBIEAMb YYECHEO 20POOCU 34 OMEUECMBEHHYI0 HAYKY.
PerynsiTuBHBIE pe3yabTaThl
Y4yeHUK HayuyHuTCH:
® IUIAHMPOBATb CBOM JEHUCTBUSA B COOTBETCTBHMM C IIOCTABJICHHOW 3ajadye U
YCIIOBUSIMH €€ pean3aluu;
® CaMOCTOATENbHO OOHApyXHBaTh M (HOPMYIHpPOBaTH YYEOHYIO TpobOIEMYy,
OIPEETATH 11eJIb yUeOHOM 1eATEIbHOCTH, BBIOUPATh TEMY MTPOEKTa, UCCIIEIOBAHMSL.
® YYNUTHIBATh YCTAaHOBJICHHBIE IpaBWia B IUIAHUPOBAHUU M KOHTPOJIE CIOC00a
peuieHus;
® OCYLIECTBIISITH UTOTOBBIN U MOIIATOBBIN KOHTPOJIb pe3yibTaTa padoThI;
® OILICHMBAaTh IPABUJIBHOCTh BBINOJHEHUS JIEWCTBHS Ha YPOBHE aJIEKBATHOM
OLIEHKH COOTBETCTBUS PE3yJIbTAaTOB TPEOOBAaHUAM 3ajaul WIH 3a/1a4HON 001acTH;
® QJICKBaTHO BOCIPHUHHUMATH IPEUIOKEHUS U OLICHKY YYUTENEH, TOBApULIEH;
® pa3Iuy4aTh COCOO U Pe3yabTaT ACHCTBUS;
Yuenux nonyuum eozmosicnocmo nayuumocsa:
® g compyoOHUYecmee ¢ yuumenem cmasums Hogvle yueonvle 3a0a4u;
®  NPOAGIAMb NO3HABAMENLHYIO UHUYUAMUBY 8 Y4EOHOM COMPYOHUYECmEe,
® CaMOCMOAMENbHO A0eKEAMHO OYEHUBAMb NPABUTLHOCb 8bINOJIHEHUS OeUCEUs
U HOCUMb HE0OX0OUMbIe KOPPEKMUBbL 8 UCNOTHEHUE KAK NO X00) €20 peanusayuu, maxk
U 8 KOHYe 0elCmeus.
ITo3HaBaTebHBIE PE3yJIbTATHI
Y4yeHuK HAYYHUTCH:
® OCYILIECTBIISITh NOUCK HEOOXOAUMONW MH(POPMALIMU JUIsl BBIMOJIHEHUS 3aJaHUM C
UCIIOJIb30BaHUEM Y4Y€OHOUM JUMTEpaTyphl, SHIMKIIONEANUN, CIHPABOYHUKOB (BKJIIOYas
3JIEKTPOHHBIE, IU(POBBIE) M KOHTPOIUPYEMOM IpocTpaHcTBe HTEpHETa;
® CTPOUTH COOOIIEHUS, MPOEKThI, UCCIEOBAHUS B YCTHOU U MHUCbMEHHOMN (opMe;
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® TPOBOAWTH CPABHEHHE U KJIIACCH(PUKAIIUIO TI0 33/IaHHBIM KPUTEPHSIM;
® YCTaHABIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBS3U B U3y4a€MOM KpPYyTe SBICHHUI;
® CTPOUTH PACCYXICHHS B (OpPME CBSA3M MPOCTHIX CYXKACHUH 00 0OBEKTEe, ero
CTPOCHHH, CBOMCTBAX.
Yuenuk nonyuum eozmorcnocme nayuumoca:
® OCYWecmeaIsimb PACUUPEHHbIU NOUCK UHDOpMayUU ¢ UCNOTIb30BAHUEM PeCYPCO8
oubauomex u cemu Unmepnem,
® ocywecmsnims 6bl00p Haubonee 3¢GekmusHbix cnocobos peuleHus 3a0ay 8
3a8UcUMOCmU OM KOHKPEMHBIX YCI08UU,
® ocywecmensimes CUHme3 Kak COCmaegienue yeao2o u3 4acmeii, cCamocmosimenbHo
0oCmpausas u 80CNOJHAS HEOOCMAarWue KOMHOHEHMbI,
KoMMyHUKATHBHBIE Pe3yJabTaThI
Y4eHUK HAYYUTCH:
® aJICKBATHO UCIOJIb30BaTh KOMMYHUKATHUBHBIE CPEACTBA JJIS PEIICHUS PAa3IMUHbIX
KOMMYHUKAaTUBHBIX  3aJa4, CTPOUTh MOHOJIOTMYECKOE COOOIIECHUE, BIIAJIETh
JMANOrM4eCcKO PopMOil KOMMYHUKALIUH;
® JIOMyCKaTh BO3MOXHOCTh CYIIIECTBOBAHUS Y JIOACH Pa3NUYHBIX TOYEK 3PEHUS, B
TOM YHMCJIE€ HE COBIMAJAIOLIUX C €r0 COOCTBEHHOM, M OPUEHTUPOBATHCS Ha MO3UIIMIO
napTHepa B OOILIEHUU U B3aUMOJICUCTBUY;
e (GopMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIUIO;
® JIOTOBapUBATHCS M MPUXOTUTH K OOIIEMY PEIICHUIO B COBMECTHOM e TEILHOCTH,
B TOM YHCJIE B CUTYaIlMH CTOJIKHOBEHUS HHTEPECOB,;
Yuenuk nonyuum eozmoorrcnocms nayuumacsa:
® NOHUMAMb OMHOCUMENbHOCHb MHEHUL U N0OX0008 K peuleHUuo npoo.iembi;
® aApeYMEeHmupo8ams C60I0 NOSUYUIO U KOOPOUHUPOBAMb ee C NOSUYUAMU
napmuepos 8 compyoHuuecmee npu 8vlpabomke 00We20 peuleHusi 8 COBMECMHOU
0esimenbHOCmu,
® 0CYWecmenams B83AUMHbIL KOHMPOIb U OKA3bl8AMb 6 COMpPYOHUYecmae
HeoOX00UMYI0 83AUMONOMOUD,
® UCNONBL308AMb MEXHONOSUU NPODJIEMHO20 OUAN02A U NPOOYKMUBHO2O0 YMEHU.
IIpeamMeTHbIE pe3yabTaThI
8 kiacc
Y4yeHuk HAYYUTCH:
® XapaKTepH30BaTb OCHOBHBIE METOJbI MO3HAHWA: HAONIIOEHUE, M3MEPECHHE,
HKCIIEPUMEHT;
® OMNHCHIBATh CBOMCTBA TBEPJIBIX, KHUIKUX, TA3000pa3HBIX BEIECTB, BBIACIISS X
CYLIECTBEHHbIE TTPU3HAKH;
® pa3auYaTh XUMHUYECKHE U (PU3NUCCKUE SIBIICHUS,
® BBIBIISATH TPU3HAKH, CBHUACTEILCTBYIONIME O TMPOTCKAHUA XWMHYECKOU
pEaKIUU MPHU BHITIOTHEHUH XUMHUYECKOTO OTIbITA;
e coOmoaTh paBuiIa 0e30macHoi paboThI MIPU MIPOBEICHUN OTIBITOB;
® T0JIb30BATHCA JA0OPATOPHBIM 00OPYAOBAHUEM H MTOCYA0M;
® XapaKTepu3oBaTh GU3MUECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB;



® [0JIy4aTh, COOMPATh KUCIOPOJI U BOJAOPO/I;

® pAaCIIO3HABATH OIMBITHBIM ITyTEM T'a3000pa3HbIE BEIIECTBA;

® PaCKPBIBaTh CMBICI TIOHATHS «PAaCTBOPY;

® BBEIYHCIIATh MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® XapaKTepHU30BaTh (U3MUYECCKHUE UM XMMHYECKHE CBOHMCTBA OCHOBHBIX KIJIACCOB
HEOPTaHWYECKUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBaHMH, COJICH;

® OMpeNeNsaTh NPUHAMICKHOCTh BEHIECTB K  ONPENEICHHOMY  KIaccy
COCIUHCHUM,

® IIPOBOJUTH OIBITHI, MOATBEPXKIAONINE XUMHUYECKHE CBOWCTBA HW3YYCHHBIX
KJIACCOB HEOPTAaHUYCCKUX BEIICCTB;

® paCcrNo3HABaTh OMBITHBIM IYTEM PACTBOPBI KUCIIOT U IIEIOYEH 10 N3MEHEHHIO
OKpacKH WHANKATOPA;

Yuenuk nonyuum éo3modrcnocmep nayuumaca:

® gvIdgUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O XUMUYECKUX
CBOUICMBAX 6eujecme Ha OCHO8e UX COCMABA U CMPOEHUS, UX CNOCOOHOCMU 8CIMYNAMb 8
Xumuyeckue peakyuu, o xapakxmepe u npoOyKmax paziuiHblX XUMUYeCKUX peaxyutl,

® Xapaxmepuzoeams Gewjecmea NO COCMA8Y, CMPOEHUI0 U CBOUCMBAM,
YCMauaeueams NPUYUHHO-CIEeOCTNEEHHbLE ces3U medHcoy OaHHbIMU
XapakmepucmuKamu ewecmaa;

® UCNOIBL3068AMb NPUOOPEmMeHHble KIoYedble KOMNeMeHYuU npu 6biNOJIHeHUU
NPOEeKmos8 U Yy4yeOHO-UCCIe008AMENbCKUX 3a0ay NO U3YYEHUI) CB0UCMS, CNnocobo8
NOYYeHUs U pACNO3HABAHUSL 8eULeCNE.

9 knacc

Y4yeHUK HAYYUTCH:

® paCKpBIBaTh CMBICHT TIOHSITHH «HOH», «KaTHOH», «aHHOH», «AJIEKTPOJIUTHI»,
«HEIJIEKTPOJIUTHIY, «IJICKTPOIUTUYECKAS TUCCOITAATIHS .

® TIPOBOJUTH PEAKITUH, TIOITBEPKIAIOIINE KaYeCTBEHHBIN COCTAB BEIIECCTB;

® Ha3bIBATh (PAKTOPHI, BIMUSIONIUE HA CKOPOCTh XUMUYECKOM peaKInu;

® IIPOBOJUTH OIBITHI MO TMOJIYYEHUIO, COOUPAHUI0O U U3YYCHHUIO XMMHUYECKHUX
CBOMCTB ra3000pa3HBIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA;

® XapaKTepHU30BaTh B3aMMOCBI3b MEK/Ty COCTABOM, CTPOCHHUEM U CBOWCTBAMH,

® OIICHWBATh BIWSHUE XWMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpembl Ha
OpraHu3M YeJIOBEKa;

® TPaMOTHO OOpaIIaThCs C BEIMECTBAMH B IOBCETHEBHOW KU3HU

Yuenuk nonyuum 6o3modrcnocme nayuumaoca:

® gbI0BUCAMb U NPOBEPAMb IKCNEPUMEHMATbHO 2UNOMe3bl O pe3yibmamax
8030eticmeus pa3uyHblX PaKmopos Ha U3MeHeHUue CKOPOCMU XUMUYECKOU peaKyuu,

® UCNOIBL306AMb NPUOOPEemeHHble 3HAHUA O IKOJI02UYECKU 2CPAMOMHO20
nogeoeHUs 8 OKpycarouell cpeoe;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O Beujecmsax U XUMUYECKUX
npoyeccax;



® KpumuuecKu OMHOCUMbCA K NCeBOOHAYUHOL ungopmayuu,
HeO00bpOCoBeCMHOI peKiame 8 CPeOCmB8ax Macco8ol uHGopmayuu,
® 0CO3HaBAMb 3HAUEHUEe MeoPemuUYecKUx 3HaHUuti N0 Xumuu OJisl NPAKMu4ecKou
0esimenbHOCMU Yen08eKda,
® c030a8amv MoOenu U cxemvl OJis peueHus Y4eOHbIX U NOZHABAMENbHBIX 340al,
NOHUMAMb HEOOX0OUMOCMb COONII0OEeHUs NPeONUCAHUL, NPedadcaeMblX 8 UHCIPYKYUSX
1O UCNOIB308AHUIO JIEKAPCME, CPeOCcms ObIMOBOU XUMUU U Op.
IlnanupyemMbIMU pe3yabTaTaAMU MPOEKTHO-UCCIEI0BATEIbCKOM NeTeTIbHOCTH
o0yyarommxcst
BhBINyCKHUK HAy4YHUTCH:
* BBIMIOJIHATh Y4€OHOE HCCIIE0BAaHUE U YUEOHBIN MPOEKT, UCTOJb3Yysl 000pyAOBaHUE,
MOJIETIH, METOJIbI ¥l PUEMBI, aJICKBATHBIE TIOCTABIICHHON TTPOOIeMe;
* pacro3HaBaTh U CTAaBUTh BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOTYYEHBI MMYTEM
UCCIeI0BaHus, (POPMYyIUPOBATh BRITCKAIOIINE U3 UCCIICOBAHUS BBIBOJIBI;
* UCTIOJIb30BaTh TaKHE€ MAaTEMaTUYECKHEe METOAbl U TMPUEMBI, KaK aOCTpakius u
ujeanu3anus, 10Ka3aTeabCTBO, JOKA3aTeIbCTBO OT MPOTHUBHOTO, JI0KA3aTEIbCTBO IO
aHAJIOTUH,  ONPOBEPXKEHWE, KOHTPIPHUMEpP, HWHAYKTHBHBIC W  JICTYKTHUBHBIC
paccyKIeHus1, TOCTPOCHUE U UCTIOJTHEHNE aTOPUTMA;
* HCTIOJIb30BaTh TaKW€ E€CTECTBEHHOHAYYHBbIE METOJbI U MPHUEMBI, KaK HAOIIOJCHHE,
MOCTAaHOBKA TIPOOJIEMBI, BBIABI)KCHHE «XOPOIICH THIOTE3b», OSKCIEPHUMEHT,
TEOpPETHUECKOe 0OOCHOBAHUE, YCTAHOBIICHUE TPAHUI] IPUMEHIUMOCTH MOJICIIN/TEOPHUH;
* SICHO, JIOTUMHO M TOYHO W3JIaraTh CBOIO TOYKY 3PEHUS, HCIOJIb30BATh S3bIKOBBIC
CpelICTBa, aJieKBaTHbIE 00CYkKaaeMol mpoleme;
* oTIMYaTh (HaKThl OT CYKJICHWW, MHEHUH W OICHOK, KPUTHYCCKH OTHOCUTHCS K
CYXXJICHUSIM, MHEHUSIM, OIICHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;
* PE3EHTOBATh COOCTBEHHBIEC MPOEKTHO-UCCIIECI0BATEIHCKUE MPOTYKTHI.
Buvinycknuxk nonyuum 603mMo3cHOCIb HAYYUMBCA:
* CaMoCmosiImenbHo 3a0yMbl8amy, NAAHUPOBAMb U 8bINOIHAMb Y4ebHOe UCCIe008atue,
VUEOHDLU U COYUATLHBLU NPOEKNL,
* UCNOIL306aMb MaKue mamemamuiecKkue Mmemoobl U Npuémvl, Kax nepedoop
JIO2UYECKUX 8O3MONCHOCMEN, MAMEMAMUYECKOe MOOEIUPOBAHUE,
* UCNObL306aMb  MAaKue  ecmeCmEeHHOHAYYHble  Memoobl U NPUEMbl,  Kak
abcmpazuposanue Om NpuBxXoo0AWUX GaKmopos, NpPo8epKa HA COBMECMUMOCHb C
Opy2uMU U3BECMHbIMU (haKkmamu;
* YeleHanpasieHHo U OCO3HAHHO PA36UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCU,
0c8auBamyv HOBbvle A3bIKOBbLE CPEOCMBA,
* 0CO3HABAMb CBOI0 OMEEMCMBEHHOCIb 34 00CMOBEPHOCMb NOLYYEeHHbIX 3HAHUU, 34
Kauecmeo 8blNOJIHEHHO20 NPOEKMa U UCCAe008aHUA.
Coaep:kaHue Kypca BHEYPOUHOM 1eATeIbHOCTH
8 kunacc
BBeneHue B MNPOEKTHO-UCCJIEI0BATEILCKYIO AeSiTeIbHOCTb. MeToIbl
NMO3HAHUA: HAONIOACHWE, WCCIEIOBaHME, OKCIepuMEHT. llpaBwia  TEeXHHKH
Oe3omacHOCTU Mpu paboTe B XUMHUUYECKOW JlabopaTopuu. THIBI MPOEKTOB. DTaIbl
BBITIOJTHEHUS TPOEKTa W wuccienoBaHus. JlabopaTopHas mocyga W JabopaTopHOE
obopynoBanue. [Ipuemsr oOparieHus ¢ 1a00paToOpHO MOCYI0H, HATPEBAHUSI BEIIECTB.
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Tema 1. Uuctbie BemecTBa U cMmecu. PacTtBopsl. VccnenoBanue Gu3nyecKux
CBOWCTB BellecTB. UucThie BemecTBa U cMecu. OTHOPOIHBIE U HEOJHOPOIHBIE CMECH.
CnocoOn1 paznenenusi cmeceid. PactBopsl. PactBopuMocTs BemecTB. TUIbl pacTBOPOB.
PactBopenue — ¢usuko-xumuueckui mpouecc. Kpucramioruaparel. BeipanuBanue
KPHUCTAJUIOB M3 HACBIIMIEHHBIX pacTBOpPOB. [lomydyeHuWe KpUCTAIJIOB COJM METOJ0M
BBIITAPUBaHUS pacTBopa. Kpucrtamiel B npupojie U TexHUKe. OUucTKa 3arpsA3HEHHBIX
BEIIECTB (WIBTPOBAHUEM, BBIMAPUBAHUEM, BO3TOHKOW, TMEPEKPUCTAIIN3AINCH,
muctmsinuei. Oxpana BoHbIX pecypcoB. [IpoOiema npecHoil Boabl. CpaBHUTEIBHBIH
aHaJIn3 BO/IbI.

Tema 2. T'azoo0pa3noe cocrosinue BemecTBa. Kuciaopoa. Boagopon.
["a3000pa3noe coctosHue BemecTBa. OTHOCUTENbHAS MJIOTHOCTH ra3oB. Kucnopon —
XUMHAYECKUH DJIEMEHT M NPOCTOE BewmecTBO. [lomydeHue kuciopoaa pasiiokKEeHHEM
NepMaHraHata Kaius, Hepokcuaa Boaopoaa. CrocoObl coOupaHHUs Tra3oB: METO[
BBITECHEHUSI BO3JyXa M METOJ BBITECHEHHUS BOjbl. MccnenoBanue (puamyeckux u
XMMHUYECKUX CBOMCTB KHclIopoAa. Pacno3naBanue kucinopoaa. Bogopoa — XuMru4ecKuit
AJIIEMEHT U IpocToe BewecTBo. [lomydyenue Bogopoaa B 1a00OpaTOpUu U HCCIIEJOBAaHUE
ero cBoicTB. PacnosnaBanue Bojopoma. CnocoObl TONMyYeHHS BOJIOpOJa B
MPOMBIIIIEHHOCTH. Boopoa — TOmInMBo Oyayiero.

Tema 3. BemecTtBa Bokpyr Hac. Kiaccudukaius BelecTB: MPOCTHIE U CIOKHbBIC
BEIIECTBA: HEOpPTaHMYeCKHWe U opraHudyeckue BemecTtBa. (OcoObie CBOWMCTBa
opranudeckux BemiecTB. OOHapy)KeHHE KpaxMajia B OPraHMYEeCKUX BEIEeCTBaX IPHU
IIOMOILM pacTBOpa Moxa. Jlomamuuii skcriepumenT. MHaukaropsl. Mi3smeHeHue okpacku
VHJIMKAaTOPOB B Pa3JIMUHBIX cpenax. McciienoBanrne BOJIHOW Cpellbl paCTBOPOB CObI,
YKCYCHOM KHCJIOTBHI, MOIOIHUX cpenctB. l[IpoGimema 0e30MacHOro HCIONIb30BaHUS
BEIIECTB U XUMHUYECKUX PEAKIUK B IMOBCEIHEBHOW >XKWU3HU. TOKCHUYHBIE, TOPIOUUE U
B3PBIBOONIACHBIEC BEIIECTBA. bhITOBAsA XMMUUYECKast TPAMOTHOCTb.

Tema 4. Ilepnoauyeckuii 3aKOH M NePHOAUYECKAs] CHCTEMa XHMHYECKHX
yjiemeHTOB .. MenneneeBa Vicropus otkpsitus [lepuoanueckoro 3akoHa. JKu3up u
nesrenbHoCTh [ .M.MenneneeBa. Munu-npoektsl «llacnopT XUMHAYECKOTO IEMEHTAY.
3nauenue [lepuoauueckoro 3akona J[.1. Menpaeneesa.

9 kiacc

Tema 1. Xumuueckue peakuuu. CKOpoCcTb XUMUYECKON peakuuu. MccnenoBanne
BIIUSHUS PA3NIMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKUX peakuuil. Katanuzatopsl u
UHTUOUTOPBI. DIEKTPOJIUTUYECKAS] JUCCOIHUAINA. DJIEKTPOJUTHI U HEIJIEKTPOJIMTHI.
HccnenoBanue 3J1eKTPONPOBOIHOCTH BEMIECTB. 3aBUCUMOCTD CTENEHH AUCCOLIUALIAN OT
pa3nTuYHBIX (PaKTOPOB (KOHIICHTPAIIUU JJICKTPOJIMTA, Temreparypsl). KaduecTBeHHBIC
PEaKLMKU HA BaXKHEWIIINE KATUOHBI U AaHUOHBI.

Tema 2. Hemera/uibl M MX COeAUHEHHUs. fIBIEHUE alUIOTPONUU. AJIJIOTPOIIHbBIE
MoauduKanuu cepbl, Kuciaopona, Gocdopa, yriepoga U KpeMHHUS. [amoOreHbI.
buonornueckas pojap COeAUHEHUH TAJIOTEHOB. TOKCUYHOCTH rajoreHoB. MccienoBanue
CBOMCTB CEpHOM M a30THOM KHUCJIOT. AMMHAK: CIIOCOOBI MOJYy4YEHHUs, HCCIIEOBAaHUE
bU3UYECKUX U XUMUYECKUX CBOUCTB. O0nacTu mpuMeHeHus: ammuaka. Coju aMMOHUS.
Azotaeie U Qochopusie ymoOpenusi. Kpemuuit m ero coeaunenus. CumukaTHas
IIPOMBILJIEHHOCTB: IMPOU3BOJACTBO CTEKJIA, KEPAMUKH, IEMEHTA.



Tema 3. MeTaaabpl 1 MX coeauMHeHHsl. lcciemoBaHue CBOICTB METAJJIOB.
[IlenouHble U TIETOYHO3EMEIbHBIE METAIbl — OCOOCHHOCTH (DU3UYECKUX CBOWCTB,
BBICOKAs XHMMHYCCKas aKTHBHOCTh. B3amMopelcTBue ¢ BOJOoM ¢ oOpasoBaHHEM
mienoueid. AmoMuHui. JlokazaTeabcTBO aM(OTEPHOCTH COCIUHEHUN aIFOMUHMS.
[Ipuynna manoil akTUBHOCTU antoMuHUSL. CIOCOOBI MOTYyUYEHHS AIFOMUHUS U 00J1aCcTH
MPUMEHEHUSI B TPOMBIIITIEHHOCTU. JKene30 u ero criaBsbl (CTaidb, 4yryH). Meab u e€
cruiaBbl (OpoH3a, JaTyHb, MebXuop). Koppo3us metaimos. MccnenoBanne BIMSHUS HA
CKOPOCTh KOPPO3HUH Keje3a Pa3IMUHbIX (DaKTOPOB CPE/IbI.

Tembl uccie10BaTEIbCKUX IPOEKTOB:
ATOM M €ro CTpOCHHUE.
Hctopust XMMHUUYECKOTO SI3bIKA.
Kuznb u gesarenpHocTh .M. Menaeneena.
[TacnmopT XUMUYECKOTO JIEMEHTA.
UucTteie BeniecTBa u cMecu. CriocoObl pa3ieiieHus CMeceH.
BemiecTBa B MOeM noMe.
HccnenoBanue 3JIE€KTPOPOBOTHOCTH BEILIECTB.
Kpucrannoruapartsl. BeipaniyuBanyue KpUCTaIOB B JOMAIIIHUX YCJIOBUSIX.
. KauecTBeHHBIE peakIud Ha NOHBI.
10 DakTOpPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOU peaKIvu.
11.2KectkocTh Boabl. CrOCOOBI yCTpaHEHHSI )KECTKOCTH BOJIBI.
12.Koppo3us meTamioB. @akTopbl, BIUAIONHE Ha KOPPO3HUIO.
13.Cru1aBeI METaJIJIOB.
14.CunukatHasi TPOMBIIIJIEHHOCTb.
15.0O30HOBBI IIUT IIJIAHETEHL.
16.CoctaB TabauyHOr0 IbIMA.
17.UccnenoBanrie KauecTBa HEKOTOPHIX MPOAYKTOB ITUTAHUS.
18.beITOBas XMMUS U €€ BIMSHUAE Ha OPTaHU3M YeJIOBEKa.
19.Bnaxknasie caipeTkn — Ipyr Wi Bpar?
20.XuMus 1 BOEHHOE J€JIO0.

woNokWNE

OObexkTaMu OLIGHKM JOCTHKEHUM oOyuatomuxcsa sapisitores:  «Iloprdens
JNOCTUXKEHUI», MPE3eHTALMs NPOAYKTa MM HMCCIEIOBaHUS, a TaKKe HaONIOJCHHE 3a
pabGotoii oOyuatonuxca. CyObeKTbl OLEHKH B MEPBBIX JBYX CIy4asX MOTYT OBITh
pa3HbIMHM: PYKOBOAMUTENb MPOEKTa, IMENArord; Mpu OLIEHKE MPEe3eHTAllMM — TaKxkKe
oOydaromuecss U poautend. HabmroneHue u oueHky paboT, mnopTdenb MPOeKTHO-
UCCJIEI0BATEIbCKONM  JIEATEIbHOCTH IMPOBOJUT TOJBKO PYKOBOIUTENIb IMPOEKTa IO
KpUTEPHSIM, H3JIOKEHHBIM B  [lolo)K€HMM O  NPOEKTHO-UCCIEN0BATEIbCKON
JESITEIbHOCTH 00y4aroIuXCsl.

JlocT>KEHHE  pe3yJbTaTOB  OCBOCHMS  IIPOTPaMMbl  Kypca  BHEYPOYHOM
JeSITEIbHOCTH MOJJIEXKUT OLIeHKE () (PEKTUBHOCTU MO KPUTEPHUSIM:

- KOJINYECTBO IPU30BBIX MECT B MNPEAMETHBIX OJMMIINMAAAX, HAYYHO-TPAKTUUECKUX
KOH(epeHUUAX, (eCTUBAIAXK, MPOEKTaX, KOHKYPCAX Pa3IMYHOTO YPOBHS;
- HajguuWe pa3paOOTaHHBIX H OMyOJMKOBAHHBIX MPOEKTOB (HMCCICIOBAaHUMN) B
NEPUOJINYECKUX NEAATOTMUECKUX U3/IaHHUSAX U HA HHTEPHET-CalTax.

TemaTnyeckoe niaHupoBanue. 8 Kiace
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OcHoBHOe CoacCpKaHMue 110 TEMaM

XapakTepuCTHKA OCHOBHBIX BH/I0B
AeSITeJIbHOCTH

BBeIleHI/Ie B MIPOCKTHO-UCCJIECA0BATC/IbCKYO JT€ATC/IBbHOCTD (3 qaca)

1 1.Metoawl no3nanus: HaOmoaeHue, | Coomonath npapmina Th. Oka3piBaTh
UCCJIeI0BaHUE, YKCIIEPUMEHT. NEPBYIO MOMOIIb TIPU OTPABJICHUSIX,
IIpaBuna Th B xumuyeckoun 0’KOrax ¥ TpaBMax, CBSI3aHHBIX C
nabopaTopuu. peakTUBaMH U JaOOPaTOPHBIM

00 OBaHHUEM.
2 2. Tumbl MPOEKTOB. DTaIlbl X 0Py ©
apakTepu30BaTh KiacCUPHUKAIUIO
BBITIOJIHEHHUS TTPOEKTA U P p (rscan
MIPOEKTOB, ONTUCHIBATH OCHOBHBIC ATAITBI
UCCIICJIOBAHUS. POCKTOR, OLMCEIBATE OCHOBHLIC 5Ta
paboThI HaJT TPOCKTOM M MCCIICIOBAaHUEM.
3 3.JlaGopaTopHas mocyna u
Paznuuate nabopaTopHoe 000Opya0BaHHE.
nabopaTopHoe 000pyI0BaHUE.
N3yuath cTpoeHue miaMeHu, BbIJBUTAs
[Ipuemsbl HarpeBaHus BELIECTB.
TUTIOTE3BI U TIPOBEPSIS UX
HKCIIEPUMEHTAJIBHO.
Tema 1. Uncrble BemecTBa u cmecu. PactBopnl (12 yacoB)

4 1.UccnenoBanue pu3n4ecKux HaOimronate cBOMCTBA BEIIECTB U UX
CBOMCTB BelIECTB (BO/JIbI, caxapa, M3MEHEHUS B XOJI€ XUMHUECKUX PEAKITHM.
MOBapEeHHOU COJIM, aJTFOMUHUS, [TpoBOIUTH XMUMUYECKUN IKCIIEPUMEHT.
M€, CEepPbI, MEJa, YKCYCHOU Co6nronats npaBuiia Th.

KHUCJIOTBI, KUCJIOPO/Ia, YTIIEKUCIOro | Pa3nuyarh OTHOPO/IHBIE U HEOJHOPOIHBIE
rasa). CMECH, COCTaBIIATH IJIAH Pa3JICIICHHUS

5 2. YnucTele BEMIECTBA U CMECH. CMECH.

OnHOpOIHBIE U HEOAHOPOHBIE Paznensite cMecu MeTo1aMu OTCTauBaHMUS,
cmecu. CriocoObl pa3aeneHus (GUIBTPOBAHMS U BBHITTAPUBAHUS.
cMmecei. XapakTepu3oBaTh (PU3NYECKYIO U
XUMHUYECKYI0 COCTABIISIONIUE TIpoiiecca
6 3. PacTBOpBI — OJHOPOIHBIE CMECH. y [iHe rport
pacTBOpEHUS.
PactBOopuMOCTh BEemecTs. .
['0TOBUTH pacTBOPHI pa3IUYHOM
HacepiieHubsie pacTBopsl.
KOHIICHTPAIUH, BEIYUCIISITh MACCOBYIO

7 4. PactBOopenue — (pusuko-

. JIOJIF0 PACTBOPEHHOTO BEILIECTBA B
XUMHUYECKUH TIpoliecc.
pacTBope;

8 5. Kpucrannorunparsr.

Paznuyath NMOHATUS «BEUIECTBA MOJIEKY-

9 6. BeipamuBanue KpUCTAILIIOB U3 JAPHOTO CTPOCHHA) M «BCIICCTBA
HACBIIIEHHBIX PaCTBOPOB HCMOJICKYJIIAPHOI'O CTPOCHHA.
(IIOBapEHHOI COJH, MEIHOTO OnpenensiTe MOHATHE «KPUCTATUTHYECKAs
KYyIopoca, allloMO-KaJIMEBBIX pemeTkay.

KBACIIOB). [Tonp3oBaThCcs MH(pOpPMAIUEH U3 IPYTUX

10 7.H0queHHe KPUCTAJUIOB COJIU NCTOYHHUKOB IJIA ITOATOTOBKHU IIPOCKTOB.

MCTOJOM BBIIIAPHUBAHUS paCTBOPA.

BriBurath runoressl, y4acTBOBATh B
00CYXJICHUH, apTyMEHTUPOBATH CBOIO
TOUKY 3peHust. DukcupoBaTh CBOM
HaO01eHNs], 0QOPMIIATH PE3yJIbTaThl
ucciaen0BaHuil. [[0OTOBUTH MpEe3eHTaLIUH.

10




11

8. Kpucramisl B mpupoje u
TEXHHKE.

12

9.0uncTKa 3arps3HEHHBIX BEIIECTB
(WIBTpOBaHUEM, BBIITAPUBAHUEM,
BO3TOHKOMH, MMePEKPUCTATUIH3AINCH,
JUCTULIALIACH.

13

10.Boxa B mpupoze. [IpoGrema
npecHo# Bopl. OXpaHa BOTHBIX

PECYpPCOB.

14

11.CpaBHuUTEIBHBIN aHAINA3 BOBI
U3 Pa3IUIHBIX UICTOYHUKOB.

15

12. 3amuTa IpOEKTOB MO TEME
«YHuCThIE BEIIECTBA U CMECH.
PactBope»

Tema 2. I'a3000pa3Hoe cocrosinue BemecTBa. Kuciopoa. Bogopoa. (6 yacos)

16

1. 'a3000pa3HOE COCTOSTHUE
BemecTBa. OTHOCUTEIbHAS
INIOTHOCTH ra30B. CII0COOBI
coOMpaHus Ta30B: METO]T
BBITECHCHHS BO3/TyXa U METOJT
BBITCCHEHUS BOJIBI.

17

2. Kucmopoa — XuMu4ecKui
AIIEMEHT U MPOCTOE BEIIECCTBO.
[Tonyyenue kuciaopoaa
pa3yioKEHUEM TepMaHraHaTa
KaJIvsi, IEPOKCHIA BOJOPO/IA.

18

3. UccnenoBanne pu3nyeckux u
XUMHYECKUX CBOMCTB KUCIOPOJA.
Pacno3HaBaHue Kuciopoza.

19

4. Bogopoa — XUuMHYECKUI
3JIEMEHT U IIPOCTOE BEIIECTRBO.
[Tony4yenue Bogopo/a B
1a00paTOPUM U UCCIEIOBAHUE €T0
cBoMCTB. Pacno3HaBaHue
BOJIOPOJIA.

20

5. CnocoObl OJTy4eHHUsT BOJIOPOIa
B ITPOMBIIIEHHOCTH. Bonopon —
TOTUTMBO OYJIYIIETO.

21

6. 3amuTa MPOEKTOB IO TeMe
«["a3000pa3Hoe cocTosiHME
BEIICCTBAY

HccnenoBath cBOWCTBA H3y4aeMbIX Be-
IIECTB.

HaGmonate gpusznueckre U XUuMHUUECKUE
MIPEBPAIICHUS H3y4aeMbIX BEIIICCTB.
OnuceIBaTh XUMHUYECKUE PEAKITUH, HA-
OJr01aeMble B XOJI€ AEMOHCTPAIMOHHOTO U
71a00paTOPHOTO IKCIIepuMeHTa. JlenaTh
BBIBOJIBI U3 PE3YIIHTATOB MPOBEAEHHBIX
XUMHUYECKHUX OIBITOB. Y4YacTBOBATH B
COBMECTHOM OOCYKJIEHUU PE3yJIbTaTOB
OTIBITOB.

Pacno3HaBaTh OMBITHBIM MYTEM KHUCTIOPOJ
1 Bojopo. CoOuro1aTh MpaBuiia TEXHUKH
6e3onacHocTH. OKa3bIBaTh NEPBYIO
MOMOIIIb TTPU OTPABJICHUSX, OKOTAX U
TpaBMax, CBSI3aHHBIX C pEaKTHUBaAMHU U
J1a00paTOpPHBIM 000PYI0BAHUEM.
[Tonp3oBaThecs nHpOpMaIUEH U3 IPYTUX
MCTOYHHUKOB JIJISl TOJATOTOBKHU MPOEKTOB:
cIpaBoYHas auTeparypa, IHTepHeT.
OdopMIsTh pe3yabTaThl UCCICTOBAHUM.

Tema 3. BemecTBa Bokpyr Hac. (7 4acoB)
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22

1.Knaccuduxarnus BemecTs:
IIPOCTHIC M CIIOKHBIC BEIIIECTBA:
HEOPTaHWYECKHUE U OPTAHUICCKUC
BEIIECTRA.

Paznmnuats OCHOBHBIE KJ1acChI
HEOPraHMYE€CKUX BEIIECTB M0 XUMUYECKUM
dbopmyam U XapaKTepHBIM CBOMCTBAM.
OrnpenensiTe KUCIOTHI U IIEI0YU C

23 | 2.0co0bIe CBOMCTBA OPTAaHMYECKUX | IIOMOILBIO HHAUKATOPOB. Pacrio3HaBsath
BeriecTB. OOHapy)keHHE KpaxMajia | OprfaHUYECKUE BEIIECTBA, OOHAPYKUBATh
B OPraHMYECKHUX BEILIECTBAX MPHU KpaxMall B MPOAYKTaX MUTAHUS C
MIOMOIIM pacTBOpa Moja. NOMOIIBIO pacTBOpa Hoaa. Berasurate u
JloMamHui SKCIIEPUMEHT. [POBEPATH IKCHEPUMEHTAIBHO TUIIOTE3BI O

24 | 3. Unnukatopsl. U3menenue XUMHYECKUX CBOWCTBAX BEIIECTB Ha
OKpacKH MHJIUKATOPOB B OCHOBE MX COCTaBa U CTPOCHUS, UX
pa3JIMYHBIX Cpeaax. CITIOCOOHOCTH BCTYNAaTh B XUMHUUECKHE

25 | 4.UccnenoBanue BOJHOU CpeJibl pEaKINH, O XapaKTepe U NPOJTyKTax
pPacTBOPOB COJ/Ibl, YKCYCHOM PA3JIMUHBIX XUMUYECKUX PEAKIUM.
KHCJIOTHI, MOIOIIUX CPEJICTB. CobmroaTh npaBuiIa TEXHUKH Oe3o1mac-

26 | 5.ITpobrema 6e30macHOro HOCTH.
HCIIOJIb30BAHUA BEIIIECTB U I[eJ'IaTB BBIBOJIbI U3 PE3YJIbTATOB IIPOBC-
XUMUYECKUX PEAKLUN B NEHHBIX XUMUYECKUX OTBITOB.
I‘[OBCCﬂHeBHOﬁ JKU3HU. Y4yacTBOBaTh B COBMECTHOM O6CY>KI[CHI/II/I

27 | 6. TokcuuHble, rOpIOYHE U pe3ysbTaToB OnbITOB. IIpoBOAMTH
B3PBIBOOITACHBIE BEIIECTBA. IIOMaIHHI/Iﬁ OKCIICPUMCHT. OHGHI/IBaTL
EI)ITOBaH XUMHUYECKAS JKU3HCHHBIC CI/ITyaHI/II/I C TOUKHU 3pCHI/I$[
I'PaAaMOTHOCTb. 0€e30I1acHOTO 06pa3a JKU3HU 1 COXPAaHCHUA

28 | 7. 3ammTa MpOEKTOB U 310pOBbA
VCCIIEIOBAHUN TI0 TEME
«BelecTBa BOKpYT Hac»
Tema 4. Ilepuoanuecknii 3aKOH 1 MEPUOAUYECKAST CUCTEMA XUMHUYECKHX

jieMeHTOB /.M. MenpaeseeBa (8 yacon)

29 | 1.Mctopust OTKpBITHUS DopMynUpPOBaTh NEPUOANYECKUN 3aKOH /1.
[Teproamyeckoro 3aKoHa. N. MeHzeneeBa 1 pacKpbIBaTh €r0 CMBICII.

30 | 2.0Ku3Hb U AeSATENbHOCTD OnuckIBaTh U XapaKTepU30BaTh CTPYKTYPY
J.N.Menneneena. tabnuiel «llepronuueckas cucrema

31 | 3. 3naucnue Ileprogmyeckoro xuMuueckux aneMmeHToB . 1. Mennene-
3akoHa J[.11. Menneneena. eBa.

32- | 4-5.Munu-npoektsl «Ilacmopt [Tonp3oBaTbCst OMOINOTEYHBIMU

33 | XUMHUYECKOIO DJIEMEHTAY. KatajioraMu, CIi€MaJIbHbIMU

34- | 6-7. 3anuTa MPOCKTOB 10 TEME CIIpaBOYHUKaMH,

35 | «Ilepuoauyeckuii 3aKoH H YHHUBEPCAJIbHBIMU SHUMKIONICAUAMUA IS

nepuonuecKas cuctemMa
XUMHUYECKHX 3aemeHToB J[.H.
MeHnpaeneeBay»

MoucKa yueOHo# uHpopMaiuu.
Bocnuranue poccuiicKon rpaxx1aHcKou
WUJIEHTUYHOCTH : MATPUOTU3MA, JTFOOBH U
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36

6. [IpoMexyTOUHasE aTTECTaIIHA.
3amra UccieI0BaTeIbCKOro
MPOEKTA.

yBakeHHI0 K OTE4YeCTBY, YyBCTBA
TOPIOCTH 33 POCCUUCKYIO XUMHUYECKYHO
HAYKY.

OdopMITATh U IPEACTABISTH B PA3IMUHBIX
(dbopmax pe3ysbTaThl IPOEKTOB U
WCCIIEIOBAHUM. Y4acTBOBATh B
o0CyXJIeHUH PadO0T TOBAPHIIIEH.
3almmIaTh CBO MPOEKTHO-
HCCIIEIOBATENbCKYIO Pa0d0Ty, aHAU3UPYS
1IEJIN ¥ 33791 PabOThl, TOCTUTHYTHIC
pe3yabTaThl, OTBEYaTh HA BOIIPOCHI
YUYUTENSL U TOBAPUIIEH.

TemaTnuyeckoe MJIaHUPoBaHMe. 9 KJacc

Tema 1. Xumnueckue peakuuu (84acoB)

1 1.CkopocTe xumuueckou peakunu. | MccienoBars ycioBus, BIUSIOMINE HA
UccnenoBanne BausHUA CKOPOCTh XMMHUYECKOU PEAKLINH.
paznuyHbIX (AKTOPOB HA CKOPOCTh | [IpoBOAMTE TpynmnoBbie HAOIIOACHUS BO
XUMUYECKUX PEAKIIHM. BpeMsI MPOBEICHUS JTaOOPATOPHBIX OIIbI-

2 2.KaranuzaTopbl U UHTUOUTOPBI. TOB. Y4acTBOBATh B OOCYKICHUN

3 3.2nekTpoiuTHIecKas PE3YIBTATOB OIBITOB.

JUCCOLUALNS. DIEKTPOIUTHI U JlaBaTh omnpejieseHus MOHITUH «3JIEKTPO-
HedieKkTpouThl. MccnenoBanue JIUT», KHEIIEKTPOIUTY, «IJIEKTPOTUTUYEC-
AJEKTPONPOBOJIHOCTH BEIIECTB. Kas aucconumanus». Mccienosarb

4 4.3aBUCUMOCTb CTEIIEHU CBOMCTBA pacTBOPOB 3JIEKTPOJUTOB.
JUCCOLMALINY OT PA3JIMYHbBIX Co6mronate npaBuiia Th.

(akTOpOB (KOHLIEHTpaLUU XapakTepu30BaTh yCIOBUS TEUEHUS PEaK-
AIEKTPOJINTA, TEMIIEPATYPHI). Ui B pacTBOpaXx 3JIEKTPOJIUTOB /10 KOHIIA.

5 5. Peakiiu HOHHOTO OOMEHA U OHpﬁI[eJBITB BO3MOKHOCTb IIPOTCKAHUA
YCJIOBUsI MX IIPOTEKAHMs /10 KOHIAa. | PEaKuii HOHHOTO oOMeHa. OOBICHATH

6 6.KauecTBeHHBIE peakMy Ha CYIIHOCTh PEaKIIi HOHHOTO OOMEHa.
BaYKHEHIINE KATHOHDBI U AHUOHBL. CocCTaBIISITh MOHHBIE YPABHEHUS PEAKIU.

7 7. PellieHne SKCepUMEHTaTbHBIX CocTaBiiATh COKPALEHHbIC HOHHbBIC ypaB-
33184 Ha OOHAPYKEHHE HEHUS PeaKHHﬁ. OGHapy>XHBaTh
BAKHEHIIINX KATHOHOB 1 AHMOHOB B | B&KHENIINE KATUOHOBI U aHUOHBI B
pacTBOpax. pacTBOpax 3JICKTPOJIUTOB.

8 8. 3allKTa IPOCKTOB [0 TEME O opMITATh U IPEACTABISITH B PA3IMIHBIX
«XUMHUYECKUE PEAKIIAN (hopmax pe3yabTaThI IPOCKTOB.

VYyacTBOBaTh B 00CYXKACHUH padoOT
Tema 2. Hemera/ibl 1 uX coeqnnenusi (13uacon)
9 1. SIBneHue aIOTPONUHU. XapakTepu30BaTh HEMETAIIJILI HA OCHOBE

AnnoTtporHbie MoauduKanuu
cepsl, kuciaopona, pocdopa,
yIJIepo/ia ¥ KPEeMHHSL.

UX TI0JIOXKEHHUS B IEPUOANYECKON CUCTEME
1 0COOEHHOCTEN CTPOEHUS UX aTOMOB.
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS

13
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2.I'anorensl. buonoruyeckas poib
COE€IMHEHUU raJIOr€HOB.
TOKCHYHOCTD raJIOT€HOB.

CBOWCTB HEMETAJIJIOB B IPYIIIAX U
MOATpYyIIIAaX.
OnuceIBaTh CBOMCTBA BELIECTB B XOJI€ J€-

11 | 3.IlpuMeHeHHE TAIOTEHOB U UX MOHCTPAIMOHHOTO U JTa00paTOPHOTO
COCMHEHUM B OBITY H AKCTIIEPUMEHTA.

IPOMBINIJICHHOCTH. Pacrnio3HaBaTh OMBITHEIM MTYTEM COJISTHYIO

12 | 4. ViccnenoBaHue CBOWCTB CEPHOM | KMCIIOTY M €€ COJIU, a TAaKiKe OpoOMHJIBI 1
Y A30THOU KHUCJIOT. WOIAIBI.

13 | 5. AMMuaK: criocoObI IIONy4YeHus, | XapaKTEPU30BATh aJUTOTPOIIMIO KUCIIOPO-
uccnenoBanre PU3HIECKUX U na, cepbl M pocdopa Kak 0JIHY U3 IPUYUH
XUMHYECKUX CBOICTB. MHOr000pa3us BEIECTB.

14 | 6. O6nactu npuMeHeHHs ammuaka. | COTMOCTaBIATH CBOMCTBA pazbaBiIeHHON U

15 | 7. Conu aMMOHUSL. KOHIEHTPUPOBAHHOW CEPHOM U a30THOM

16 | 8.AsotHbIe 1 (hochopHbIE KHCJIOT. Pacrio3HaBaTh ONBITHBIM MMyTEM
yI0OpeHNs. aMMUaK, paCTBOPHI KUCJIOT, HUTPATHI,

17 | 9. Amnorporus yruepona: anmas u | Pocharsl, HOH aMMOHHUS, CYIbGUIBL
rpadut. CYNb(UTBHI, CyIb(paTHI.

18 | 10.Kpemuuii 1 ero coeMHEHMUS. CorocTaBiTh CBOMCTBA OKCHJIOB YTJIEpO-

19 | 11.CunmkarHas npoMbluueHHOCTS: | A& ¥ KPEMHHS, OOBACHATH MPHIHHY HX
NPOM3BOJICTBO CTEKIIA, KepaMuky, | Pa3IHIHAL. JloKka3bpIBaTh KUCIOTHBIN
[leMeHTA. XapaKkTep BBICIINX OKCHUJIOB yIiiepoja

20- | 12-13. Munn-uccaenoBanus mo KpeMHUsA. Pacrio3HaBaTh ONBITHBIM ITyTEM

21 | reme «HeMeTamish YIJIEKHUCIIBIN a3, KapOOHAThI, CUJIUKATBHI.

Cobiro1aTh TEXHUKY O€30MaCHOCTH.
Oxa3bIBaTh MEPBYIO MOMOIIb TIPH OTPaB-
JICHUSX, OKOTAaX U TpaBMax, CBSI3aHHBIX C
peaKkTUBaMHu U 00OPYJIOBaHHUEM.
Hcnons3oBaTh MpHOOpETEHHBIC 3HAHUS U
YMCHHUS B IPAKTUYECKOMN ACSATEIHHOCTH U
MOBCEHEBHOM JKM3HU C TIENIbI0 Oe30mac-
HOTO 0OpallleHHs C BEIeCTBaMHU U MaTe-
pHaTaMH B SKOJIOTUYECKHA TPAMOTHOTO
MOBEJCHNUS B OKPYXKAIOILIEH Cpeie.

Tema 3. Metanabl u ux coenuHenus (9 yacon)

22 | 1. UccnenoBanue pU3MIECKUX XapakTepu30BaTh METAUIbl HA OCHOBE UX
CBOMCTB METAJLIOB. MTOJIOKEHUS B TIEPUOIUIECKON CUCTEME U

23 | 2.1llenounsic n 0COOCHHOCTEH CTPOSHHUS MX aTOMOB.

II€JI0YHO3EMEIbHBIC METAJIIbI —
0COOEHHOCTH (PU3NYECKUX
CBOMCTB, BBICOKAsl XMMHUUECKAs
aKTUBHOCTh. B3aumojelicTBue ¢
BOJIOM ¢ 00Opa30BaHUEM IIIEIOYEH.
O6nacTu TpUMEHEHUS.

HccaenoBaTs cBOMCTBA BEIIECTB.
OOBSICHATH 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB METAJUIOB OT BHUJa XUMHUYECKOU
CBSI3U MEXK1y MX aTomMamMu. HaGmronats
JEMOHCTPUPYEMBIE U CAMOCTOSI TEJIBHO
MIPOBOJIUMBIE OTIBITHI.
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24 | 3.Amomunuii. JJokazatenbcTBO Jloka3biBaTh aM(POTEpHBIN XapaKTep OK-
aM(OTepHOCTH OKCHUIA U CHUJIOB ¥ TUIPOKCHUIOB AIFOMUHHUS U JKe-
rugpokcuaa anoMunus. [lpuunna | ne3a.

MaJioil aKTUBHOCTH JIFOMUHHSL. Pacno3HaBaTh ONBITHBIM MYTEM

25 | 4. Crioco6sl MONyYeHNsT aTIOMUHHS | THAPOKCHI-HOHBI, HOHBI Fe?* n Fe3*,

1 00JacTH MPUMEHEHHUS B Cobmonate Th, npaBuiibHO 0Opamarbes ¢
IIPOMBIIIIEHHOCTH. XUMHUYECKOU MOCyA0i 1 1ab0paTopHbIM

26 | 5.Kene3o u ero criaBbl (CTab, obopynoBanueM. [Iporuo3upoBaTh
9YT'YH). CBOMCTBA HEU3YUYCHHBIX MIEMEHTOB U UX

27 | 6.Menp u e€ cruiaBbl (OpoH3a, COCIMHEHHUN HAa OCHOBE 3HAHUU O
JIATYHb, MEILXHOD). MEpUOANYECKOM 3aKoHe. Mcronap30BaTh

28 7.Koppo3sust MmeTaios. HpI/I06peTéHHBIe 3HAaHUSA U YMCHUS B
HCCJ’IC)IOB&HI/IC BIIUSHUS HA IMPAaKTUYCCKON ACATCIbHOCTH U
CKOPOCTh KOPPO3HU KEIe3a HOBCGHHGBHOﬁ KHU3HU C ICJIBIO Oe3ormac-
pa3InIHBIX q)aKTOPOB cpensl. HOT'O O6paIIICHI/I$I C B€IeCTBaAMi U MarTe-

29 | 8.3ammTa MeTa/UIOB OT KOpPO3UK. | PUajaMu 1 SKOJOTUICCKH IPaMOTHOTO

30 | 9. 3ammTa MUHU - TPOCKTOB T10 TIOBEJICHHS B OKpYXKaroller cpee. Jlenats
TeMe «MeTaJlIbl U MX COCIHHEHHs» | BPIBOJBI M3 PE3YIbTaTOB NPOBEAEHHBIX

XUMUYECKHUX OMBITOB. Y YaCTBOBATH B
COBMECTHOM OOCYXJICHUU PE3yIbTaTOB.
Hcnonb30BaTh pa3inyHbIE HCTOYHUKH
noucka uadopmanuu. Mcnonb3oBarh
cpenctea UKT nnst opopmieHust paboThI.
PaGora Hajg HTOroBBIM HCCJIEN0BATEIHLCKIM NMPOEeKTOM (44aca)
31- | 1-3. Odopmienne pe3ybTaToB 3Hath TpeOOBaHUS K 0OPMIICHHUIO
33 | uccienoBaTeabCKOU JESTENbHOCTH | pe3yJIbTaTOB MPOEKTHOM PabOTHI.
B BUJIE pedepara, JoKIaa, Ucnonb3oBatk cpenctsa UKT B 00paboTke
MYJIbTUMETUMHON MTPE3EHTAIUU. U TIPEJCTaBIECHUN PE3YJIbTATOB
[IpaBuna opopmiieHHS TEKCTOBBIX | UCCIIEIOBAHUA. Y YaCTBOBATh B
JIOKYMEHTOB: CTPYKTYypa pedeparta, | 00CYyKACHUU MPOCKTOB TOBAPHUIIEH.
BCTaBKa HyMEpaIMi CTPAHMUII, JlaBaTh OLICHKY MPOJICTaHHON padoTe.
CO3/[aHME OTJIABJICHHS B TEKCTOBOM | LleneHanpaBneHHO 1 OCO3HAHHO Pa3BUBATh
JIOKYMEHTE, CIIHUCKa CBOM KOMMYHHMKATUBHBIE CTIOCOOHOCTH,
HCTIOJb30BAaHHBIX UICTOYHHUKOB. OCBaMBaTh HOBBIE SI3BIKOBBIE CPE/ICTBA.
Coznanue MyJIbTUMETUUHON Oco3HaBaTh CBOKO OTBETCTBEHHOCTH 32
MPE3CHTAIMH, BKJIFOYAIOIIECH TEKCT, | IOCTOBEPHOCTh MOJYUYEHHBIX 3HAHUH, 32
nu3o0paxeHnus, rpaduku, Ka4e€CTBO BBIMOJIHEHHOTO MTPOEKTA
AHUMAIIUIO, 3ByKOBOE 3amumaTs CBOO MPOEKTHO-
CONPOBOXK/JICHHUE. MCCJIeI0BATENBCKYIO Pab0Ty, aHAIU3UPYS
34 | [IpoMexxyTOUuHask aTTECTAIH. LU U 3a7a4d paboThl, TOCTUTHYThIE

3amura ucciaea0BaTeIbCKOro
IIPOEKT.

pe3yJIbTaThbl, OTBEYATh HA BOIPOCHI
YUYUTEIA U TOBAPUILEH.
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